A new digitizing and memory system for use with magnetostrictive wire spark chambers has been developed. The system is based on the use of fast shift registers as the memory element, and appears to reduce the cost of readout systems for large spark chamber arrays by a factor of about 10. Circuitry is described for use with a large spark chamber system requiring the digitization and storage of 1000 sparks per event.
INTRODUCTION
In the past several years, wire spark chambers have come into widespread use in high energy physics as devices for the precise determination of the position of a particle which crosses the gap of a chamber. MAY methods of sensing, digitizing, and storing the spark position information have been devised, but the most popular has proved to be the magnetostrictive system, in which position of a spark in space is related to the time of arrival of a strain pulse traveling at sonic speeds in a magnetostrictive wire.
The conventional method for digitizing this information uses a master clock (typically 20 mc) and one scaler (typically 12-bit) for each spark to be digitized in an event.
All the scalers start counting the clock on the application of high voltage to the spark chambers, and one scaler is stopped on the arrival of each spark-induced strain pulse at the sensing point on the magnetostrictive wires. Such systems typically cost from $100-200 per spark recorded. As spark chamber systems grow larger, the maximum number of sparks to be recorded per event has also increased, and the cost and complexity of the digitizing systemhavebecome significant.
Recent advances in integrated circuit technology have made practical other methods of digitizing and storing spark chamber information. The system described here uses a shift register memory and costs about @O/spark recorded.
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CONCEPTUAL DESIGN
The system is built around a set of fast, cheap shift registers which have recently become available. It uses a single master counter whose reading is transferred to the memory whenever a spark is detected on one of several magnetostrictive pickups.
The basic operation of the system is illustrated in the simplified block diagram of Fig. 1 .
The digitizing cycle begins with a signal from the spark chamber trigger system to the controller, which gates the clock signals into the counter. The counter will continue accumulating clock pulses throughout the recording period. The outputs from the magnetostrictive pickups go to both the encoder which indicates which pickup line is active by a binary bit pattern at its output, and to the spark detector.
The spark detector output signals the controller to shift the contents of the clock and the encoder into the memory. This read-in cycle is repeated whenever the spark detector is triggered by a signal on one of the chamber pickups.
At the end of a predetermined period equal to the transit time of a magnetostrictive pulse down the longest of the pickup wires, the digitizing cycle is ended and the data stored in the shift register This cycle continues until all the data have been transferred to the computer at which time the system is reset and is ready for the next event.
The total cycle time is limited by the propagation time in the magnetostrictive wire and by the speed of the computer. For typical systems of moderate size the cycle time will be about a millisecond.
III. THE lOOO-SPARK SYSTEM a. General
The block diagram of a system which we have designed to be used with a large spark chamber array is shown in Fig. 2 . The operating principles are the same as described above, but the system has become more complex because of the' size of the spark chamber array (64 magneto& strictive wire inputs), the maximum number of sparks to be recorded Block diagram of lOOO-spark system.
